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AB An amorphous semiconductor film is etched so that a width of a narrowest 
portion thereof .is 100 urn or less, thereby forming island 
semiconductor regions. By irradiating an intense light such as a laser 
into the island semiconductor regions, photo -annealing is performed to 
crystallize it. Then, of end portions (peripheral portions) of the 
island semiconductor regions, at least a portion used to form a channel 
of a thin film transistor (TFT) , or a portion that a gate electrode 
crosses is etched, so that a region that the distortion is accumulated 
is removed. By using such semiconductor regions, a TFT is produced. 
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AB An amorphous semiconductor film is etched so that a width of a narrowest 
portion thereof is 100 jam or less, thereby forming island 
semiconductor regions. By irradiating an intense light such as a laser 
into the island semiconductor regions, photo -annealing is performed to 
crystallize it. Then, of end portions (peripheral portions) of the 
island semiconductor regions,- at least a portion used to form a channel 
of a thin film transistor (TFT) , or a portion that a gate electrode 
crosses is etched, so that a region that the distortion is accumulated 
is removed. By using such semiconductor regions, a TFT is produced. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB In a method of etching\an Al or Al alloy layer, an Al or Al alloy layer 

is formed on an underlying surface, the surface of the Al or Al alloy 
layer is processed withlTMAH, a resist pattern is formed on the surface 
of the Al or Al alloy layer processed with TMAH, and by using the resist 
pattern as an etching mask, the Al or Al alloy layer is wet -etched.. 
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AB An amorphous semiconductor film is etched so that a width of a narrowest 
portion thereof is 100 jam or less, thereby forming island 
semiconductor regions. By irradiating an intense light such as a laser 
into the island semiconductor regions, photo -annealing is performed to 
crystallize it. Then, of end portions (peripheral portions) of the 
island semiconductor regions, at least a portion used to form a channel 
of a thin film transistor (TFT) , or a portion that a gate electrode 
crosses is etched, so that a region that the distortion is accumulated 
is removed. By using such semiconductor regions, a TFT is produced. 
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In a method of etching an Al o^r Al alloy layer, an Al or Al alloy layer 
is formed on an underlying surf\ce, the surface of the Al or Al alloy 



layer is processed with TOAH, a resist pattern is formed on the surface 
of the Al or Al alloy layer processed with TMAH, and by using the resist 
pattern as an etching masW, the Al or Al alloy layer is wet-etched. 
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AB An amorphous semiconductor film is etched so that a width of a narrowest 
portion thereof is 100 i^m or less, thereby forming island 
semiconductor regions. By irradiating an intense light such as a laser 
into the island semiconductor regions, photo-annealing is performed to 
crystallize it. Then, of end portions (peripheral portions) of the 
island semiconductor regions, at least a portion used to form a channel 
of a thin film transistor (TFT), or a portion that a gate electrode 
crosses is etched, so that a region that the distortion is accumulated 
is removed. By using such semiconductor regions, a TFT is produced. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AN 2001:117350 USPATFULL 

TI Method for producing insulated gate thin film semiconductor device 

IN Kusumoto, Naoto, Kanagawa, Japan 

Yamazaki, Shunpei, Tokyo, Japan 
PA Semiconductor Energy Laboratory Co., Ltd., Kanagawa-ken, Japan (non-U. S. 

^^^^^JG orpo r a t i on j — ■ 

£1 US 6265745 B1 20010724^ 

Al US 1999-375308 19990816(9) 

RLI Continuation of Ser. No. US 1996-604547, filed on 21 Feb 1996, now 

patented, Pat. No. US 5953597 
PRAI JP 1995-56481 19950221 
DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Ngo , Ngan V. 
LREP Fish & Richardson P.C. 
CLMN Number of Claims: 11 
ECL Exemplary Claim: 1 

DRWN 39 Drawing Figure (s); 8 Drawing Page(s) 
LN.CNT 740 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB A double level gate layer with an undercut lower gate layer can be 

formed by using the etching\rate difference between the upper gate layer 
and the lower gate layer in\a polycrystalline Si type TFT LCD that has 
P-channel TFTs and N-channel\ TFTs . An LDD structure can be easily formed 
by using an upper gate layer vis ion implant mask during the N-type ion 
implantation. LDD size is deemed by the skew size between the upper 
gate layer and the lower gate Uayer. Furthermore, a photolithography 
step necessary for masking theXion implantation can be skipped. 
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AB An amorphous semiconductor film is etched so that a width of a narrowest 
portion thereof is 100 jam or less, thereby forming island 
semiconductor regions. By irraniating an intense light such as a laser 
into the island semiconductor regions, photo-annealing is performed to 
crystallize it. Then, of end portions (peripheral portions) of the 
island semiconductor regions, a\ least a portion used to form a channel 



of a thin film transistor (TFT) , or a portion that a gate electrode 
crosses is etched, so that a region that the distortion is accumulated 
is removed. By using such semiconductor regions, a TFT is produced. 
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AB An amorphous semiconductor film is etched so that a width of a narrowest 
portion thereof is 100 jam or less, thereby forming island 
semiconductor regions. By irradiating an intense light such as a laser 
into the island semiconductor regions, photo -annealing is performed to 
crystallize it. Then, of end portions (peripheral portions) of the 
island semiconductor regions, at least a portion used to form a channel 
of a thin film transistor (TFT) , or a portion that a gate electrode 
crosses is etched, so that a region that the distortion is accumulated 
is removed. By using such semiconductor regions, a TFT is produced. 
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AN 
TI 
IN 

PA 



2002:30833 USPAT2 

Method for producing insulated gate thin film semiconductor device 
Kusumoto, Naoto, Kanagawa, JAPAN 
Yamazaki, Shunpei, Tokyo, JAPAN 
Semiconductor Energy Laboratory Co., Ltd. 
jrporation) 



Atsugi, JAPAN (non-U. S. 




AI 
RLI 



10 Jul 2001 

16 Aug 1999, now 



PRAI 

DT 

FS 

EXNAM 

LREP 

CLMN 

ECL 

DRWN 

LN.CNT 



US 200 1- 9 413b "E 20010828 T5") 

Continuation of Ser. No. US 2001-903339, filed on 
Continuation of Ser. No. US 1999-375308, filed on 
patented, Pat-. No. US 6265745 Continuation of Ser. No. US 1996-604547, 
filed on 21 Feb 1996, now patented, Pat. No. US 5953597 
JP 1995-56481 19950221 
Utility 
GRANTED 

Primary Examiner: Cao, Phat X.; Assistant Examiner: Doan, Theresa T. 
Fish & Richardson P.C. 
Number of Claims: 16 
Exemplary Claim: 1 

39 Drawing Figure(s); 8 Drawing Page(s) 
617 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L3 ANSWER 11 OF 12 USPAT2 on STN 

AB Semiconductor islands j/are formed on an insulating substrate. A gate 

insulating layer is formed to traverse an intermediate region of each 
island, and a gate electrode with tapered sidewalls is formed thereon to 
leave wing-shaped gate insulating layer exposed at both sides. Ion 
implantation is done to form heavily doped regions in the semiconductor 



islands outside the gate insulating layers, and lightly doped drain 
regions under the wing regions of the gate insulating layer. An 
interlayer insulating layer is formed thereon to cover the gate 
electrodes, gate insulating layers, and the semiconductor islands. 
However, if the gate electrode layer and gate insulating film are 
patterned in the same shape, a step becomes high. If the wiring area is 
made narrow, the gate electrode 
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AB A double level gate layer witp an undercut lower gate layer can be 

formed by using the etching rate difference between the upper gate layer 
and the lower gate layer in a\polycrystalline Si type TFT LCD that has 
P-channel TFTs and N-channel r HFTs . An LDD structure can be easily formed 
by using an upper gate layer as ion implant mask during the N-type ion 
implantation. LDD size is decided by the skew. size between the upper 
gate layer and the lower gate layer. Furthermore, a photolithography 
step necessary for masking the lion implantation can be skipped. 
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